The fatty acid composition of triglyceride and pbospbolipids in developing soybean cotyledons (Glycine max L., var. "Harosoy 63") was analyzed at several stages of growth between 30 and 70 days after flowering. Changes observed in fatty acid composition within each lipid class were related to the levels of lipid molecular species present in the oil. Thirteen molecular species of triglycerde were identid in developing cotyledons, however three of these groups: tlinolenic, dilinolenic-monolinoleic, and linolenic-linoleic-oleic triglycerides, were not found in the mature seed. In immature cotyledons, trioleic and trilinoleic triglycerides accounted for 50% of the structures found; the level of these molecules decreased to 24.9% in the mature seed. The dilinoleic-monolinolenic triglycerides increased from 0.4 to 23.4% during cotyledon development. Changes in triglyceride composition were compared to the levels of molecular species for each phospbolpid class. Dilinoleic and monosaturated monolinoleic phospholipid species were dominant in all phospholipid classes throughout development.
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Research dealing with alteration of the lipid composition of edible vegetable oils is being conducted with several crops. Attempts to manipulate chemical and physical characteristics of vegetable oils through plant breeding have been successful in crops such as rapeseed, safflower, and corn (5); and promising results have been shown in similar work with soybeans (16) . It is apparent that genetic variability for fatty acid composition exists in these crops, and that changes in fatty acid concentration affect the TG3 species formed (1). However, the mechanisms that control TG composition are unresolved, and our understanding of the problem is complicated by the fact that TG composition changes during seed development, as Roehm and Privett (8) ha-ve shown in the soybean variety "Hawkeye."
De la Roche et al. (3) have reported the selective utilization of DG species in the biosynthesis of maize TG. Phospholipids are likely the endogenous sources of these DG molecular species (15 species analyses was 292% or within ±2 mol% of the value observed for the fatty acid groups from the respective lipid class.
Each experiment was repeated three to four times.
RESULTS
"The lipid composition of soybean cotyledons from the variety "Harosoy 63" was studied at five stages during seed development, beginning at 30 DAF. The final sample, at 70 DAF, was taken from physiologically mature plants. The rate of dry wt accumulation by cotyledons was linear throughout the sampling period, increasing at approximately 4.7 mg/seed-day (Table I) . Oil accumulation by cotyledons, however, was not linear over the entire developmental period. Extremely high lipid synthetic activities occurred early in cotyledon growth. Nearly 70%o of the final oil level of mature seed was produced between 30 and 50 DAF. Although a net increase in cotyledon oil content is found after 50 DAF, greater gains in other dry wt components caused a depression in the calculated oil percentage as the seed matured.
A change in lipid metabolic activity during development of soybean cotyledons was apparent; however, the question of regulatory control remained unanswered. The decrease in total lipid accumulation after 50 DAF could have caused a dramatic shift in lipid composition, yet as shown in Table II , no drastic difference in TG fatty acid composition was seen. Rather, a gradual change appeared throughout bean development.
The actual molar amounts of each fatty acid from TG, the major component of soybean oil, increased progressively in the developing tissue. However, the rate of increase for 16:0, 18:0, and 18:3 was much slower than that for 18:2. Hence, the percentage of 18:2 in the lipid extracts increased while the percentage of the other fatty acids declined as the cotyledons matured. This trend in fatty acid composition was reflected in the compositional changes observed in TG molecular. species (Table III) (Table IV) . Aln of the phospholipid classes, except NPE, increased in amount as cotyledons matured. The complex nature of phospholipid metabolism made generalized interpretation of changes in phospholipid fatty acid composition difficult. Yet, it was clear that the percentage of 18:2 increased in all phospholipid classes, as was also noted for TG species.
Differences observed in molecular species composition of PA, PI, PC, and PE were reported in Table V . Seven types of fatty acid associations were common to those four phospholipids: TT, DT, DD, MD, MM, SD, and SM. Considering each lipid species individually by per cent composition in the respective phospholipid classes over the sampling period, TT and MD declined in all four phospholipids; DD increased in all four phospholipids; there was little change in DT with the exception of the increasing trend in PE; MM decreased in PA and PE, but increased in PI and PC; SD declined in all except PA; and there was a loss of SM in PA and PI, yet a gain in PC and PE. Furthermore, little similarity existed in the proportions of phospholipid molecular species between classes.
Trends reported for the molecular species of NPE were given in Table VI . NPE was the only phospholipid class studied that decreased in total amount as the seeds developed. Three of the eight NPE molecular species (D2T, D3, MD2) accounted for 36.5% of the NPE structures at 30 DAF and 59.8% at 70 DAF. The following NPE species-M2T, SD2, and SMD-declined in per cent composition from 55.4% at 30 DAF to 32.4% at 70 DAF.
DISCUSSION
Rapid accumulation of oil in soybean cotyledons during early stages of development has been shown in several studies (7, 9, 10) . Our observations of oil deposition in Harosoy 63 cotyledons indicated a gain of about 1.4 mg/seed. day between 30 to 50 DAF. Changes in fatty acid composition in oil from developing cotyledons have been reported in several different soybean varieties, however, only a few studies have described the effect that these changes had on soybean oil structure (7, 8) . Synthesis ofindividual TG molecular species in the soybean probably is governed by fatty acid concentration and positional specificity as shown in maize (2). Both of these processes are under genetic control, however exact information on the regulatory mechanisms involved is not available. Although we are just learning how to manipulate the fatty acid and TG molecular species composition in soybean genetically (16), investigation is needed to clarify the role phospholipids take in providing substrate DG and fatty acid for TG biosynthesis throughout development.
A number of studies have determined the type, amount, and fatty acid composition of phospholipids from both plant and animal sources (4, 6, 11, 12 ), yet few attempts have been made toward obtaining detailed information on phospholipid molecular species composition. As shown in developing Harosoy 63 soybean cotyledons, the molecular species composition of individual phospholipids during development was not constant. Several phospholipid classes had common molecular species type, however the relative level of each molecular species was different between lipid classes. Understanding and control of specific phospholipid molecular species involvement in TG biosynthesis could lead to the production of soybean oil that contains much lower amounts of D2T and ultimately 18:3, a fatty acid susceptible to autoxidation. In Harosoy 63 cotyledons, the concentration of the D2T species of TG increased throughout development at a greater rate than any other lipid molecular species. In fact, the D2T species of TG accounted for more than 90% of the 18:3 found in mature seed.
Research is being conducted now to provide more information on the metabolic activity oflipid molecular species and acyl exchange mechanisms in TG biosynthesis in soybeans. 
